. They differentiated into neural progenitor cells expressing the forebrain-related transcription factor FOXG1 (Fig. 1A) and the forebrain membranar marker Forse1 (Fig. 1B) , and started to generate neurons (Fig. 1A, B) .
Beyond its implications in the understanding of human cortex development, the generation of human cortical neurons in vitro opens new venues for modelling diseases in which specific neuronal populations are affected. Recent methods directed the differentiation of mouse embryonic stem (mES) cells towards cortical neurons, following the development principles
.
For the differentiation of human embryonic stem (hES) cells towards forebrain neural progenitors and cortical neurons, several development-related steps were also performed [1, [5] [6] [7] .
The [5] [6] [7] . They differentiated into neural progenitor cells expressing the forebrain-related transcription factor FOXG1 (Fig. 1A) and the forebrain membranar marker Forse1 (Fig. 1B) , and started to generate neurons (Fig. 1A, B) .
The hES cell derived neurons were maintained in culture for prolonged time, with optimized culture conditions, and formed spectacular networks ( Fig. 2A) , where the majority acquired a glutamatergic phenotype (Fig. 2B) . They presented pyramidal likemorphologies (Fig. 3A) and, like a novel aspect of hES cell derived neuronal morphology, dendritic spines with specific cortical morphologies could be identified in vitro (Fig. 3A, B) , as was recently shown for the mES cell derived cortical neurons [8] [8] . Another exciting and more immediate possibility will be to use the directed cortical differentiation systems to induced pluripotent stem cells [9] derived from patients presenting cortical diseases. Taking into consideration that the existing animal models are partially inadequate, this approach would provide an opportunity to model human cortical diseases.
Fig. 1 Generation of neurons from hES cell derived forebrain-like progenitors. Neural progenitors and neurons derived from hES cells after 22 days of differentiation in vitro, expressing the forebrain-related transcription factor FOXG1 (red) (A) and the forebrain-related membranar marker Forse1 (red) (B).
Green, tau-stained neurons and blue, Hoechst 33342 stained nuclei. Scale bar: 20 m. 
